SUMMARY
INTRODUCTION
The assessment of quality of life among students of the University of the Third Age and searching for factors affecting the good self-rated health are of great importance when preparing health care programmes for seniors (1) (2) (3) . Previous research has shown that a lower index of life satisfaction among senior citizens may lead to an increased risk of mortality (4) and a higher number of suicides (5) . On the other hand, greater satisfaction and happiness can be connected with a longer life (6, 7) . Nevertheless, there is no unambiguous stand as to how the assessment of quality of life influences the predictability of illnesses and mortality (8) . The factors influencing the quality of life and the risk of committing suicide are being searched (9) . It is also indicated that the motivation for improving the quality of life differs in men and women (10) . Moreover, positive effects of exercise on mood in older adults have been observed (11) . However, Menec (12) pointed out that different types of daily activities can have different benefits for people.
Researchers indicate that adults who display levels of physical activity recommended by WHO had better scores on some dimensions of HRQOL than the inactive ones (13) . It has been observed that people suffering from cancer, who adhere to the WHO recommendations for physical activity, tend to feel better about their quality of life than healthy people not adhering to these recommendations (14) . Moreover, research shows that systematic physical exercise reduces the risk of death (up to 35%) in comparison with sedentary lifestyle, thus, researchers pointed out that in order to decrease mortality in older adults, the energy expenditure through regular exercise should be at least 1000 kcal per week (15) . Researches stated that the systematic physical exercise is positively correlated with independence, aerobic resistance and quality of life of elderly women (16) , and negatively correlated with cognitive decline, depression and high perceived stress levels (17) .
Some authors (18) claim that there is no precise exercise recommendation (frequency, intensity and duration) for mental health promotion. Chen et al. (19) recommend that in order to improve mental well-being elderly people should focus on higher intensity activity instead of its frequency and duration, but other research (18) suggests that moderate level of physical activity could improve mental well-being. Lee et al. (20) suggest that instead of prescribing activities of ≥ 3 METs for all people, the individual fitness level should be taken into account in order to reduce the prevalence of chronic diseases. In turn, the latest reports (21) indicate that in order to improve public health and reduce the prevalence of chronic diseases, it is necessary to promote increasing physical activity with high intensity.
However, different methodological approaches used in the research (and consequently inconsistent results) make it impossible to take an unequivocal stand on the matter, thus the problem needs further investigation (22, 23) .
The aim of the study is to investigate the relationship between the level of physical activity (high, moderate and low) among students of the University of the Third Age (U3A), and their self-assessment concerning their general quality of life and health condition as well as the quality of life in four domains: physical, psychological, social, and environmental.
MATERIALS AND METHODS
The research sample consisted of 131 students (22 men and 109 women) from three Universities of the Third Age in West Pomeranian Voivodeship in Poland. In line with the requirements of one of the applied tools (International Physical Activity Questionnaire -IPAQ), the age of respondents was not higher than 69. The average age was 61.4 ± 4.97 years, 38.2% of participants had higher education, 55.0% completed a secondary school, and 6.1% a primary school.
The physical activity of respondents was assessed with the aid of a short version of the International Physical Activity Questionnaire (IPAQ), adapted to Polish conditions (24) . The assessment of quality of life was conducted with the use of a Polish version of the WHO Quality of Life -BREF instrument, adapted by Wołowicka et al. (25) .
International Physical Activity Questionnaire (IPAQ) -Short Version
IPAQ was used to gather information on the frequency and duration of physical exercise (intense, moderate, and walking) undertaken by the respondents in the previous week (at work, at home, in their spare time, during transportation etc.). Intense physical exercise was defined as exercise causing very fast breathing and heartbeat (i.e. lifting heavy objects, digging, aerobics, fast running, fast bicycle riding). Moderate physical exercise was defined as activity leading to slightly faster breathing and heartbeat (i.e. carrying lighter objects, riding a bicycle at a regular pace, playing volleyball, very fast walking). Walking connected with transportation, shopping and strolling were subjects to analysis.
Each type of physical exercise was defined in MET minutes per week, that is by multiplying the metabolic equivalent assigned to a given exercise (intense: 8 MET, moderate: 4 MET, walking: 3.3 MET) by the number of days per week it was undertaken and the average duration in minutes per day. According to the IPAQ guidelines, three levels of activity were distinguished. High: 3 or more days of intense physical exercise, altogether at least 1,500 MET min/week; 7 or more days of mixed physical activity (walking, moderate and intense exercise) exceeding the value of 3,000 MET min/week. Moderate: 3 or more days of intense physical exercise, not less than 20 minutes a day; 5 or more days of moderate physical exercise or walking at least 30 minutes a day; 5 or more days of mixed physical activity (walking, moderate and intense exercise) exceeding the value of 600 MET min/week. Low: this group includes people who are not physically active or do not meet the requirements of the high and moderate levels.
WHO Quality of Life -BREF Questionnaire
The WHOQOL-BREF questionnaire consists of 26 questions. The first two questions were analysed separately. They pertained to the general self-perception of the respondents' quality of life and health. The remaining 24 questions assessed four aspects of the quality of life (physical -7 questions, psychological -6 questions, social -3 questions, and environmental -8 questions). The respondents were asked to mark their answers using a five level rating scale (from 1 to 5 points). The quality of life in respective domains was expressed as a mean value, calculated according to the key and guidelines provided by Wołowicka et al. (25) . The higher the score, the better the quality of life.
Statistics
The differences between mean values of the analysed WHOQOL-BREF domains (physical, psychological, social, and environmental), depending on the level of physical activity (high, moderate and low) of the respondents, were assessed with the aid of one-way ANOVA. Normal distribution was analysed using Shapiro-Wilk test, and Levene's test was applied to assess the equality of variances. All analyses were conducted with the use of a statistics software package STATISTICA 9. 0 PL. The significance of factors included in the analysis was assessed using Chi-squared test, and the level of significance adopted was p < 0.05.
RESULTS
The level of physical activity among students of the Univeristy of the Third Age was assessed using a short version of IPAQ. WHO recommendations are followed by 61.1% of all seniors, 25.2% of all respondents were found to be highly active. The percentage of all respondents with moderate level of physical activity was 35.9%, while low level group amounted to 38.9%. The percentages of men and women with high, moderate, and low levels of physical activity are presented in Fig. 1 .
The analysis of the levels of physical activity in correlation to sex revealed differences only for males. Namely, men tended to state a high level of physical activity relatively less frequently Fig. 1 . The percentages of male and female students of the U3A with high, moderate, and low levels of physical activity. * Significant differences (p < 0.05) between men: high vs. moderate and low levels of physical activity (p < 0.05) than moderate or low levels. There were no such differences among female respondents.
A short version of the WHOQOL-BREF questionnaire was used to assess the perceived quality of life. Detailed data is shown in Table 1 .
Research results indicate that the level of physical activity (high, moderate or low) does not influence the general perception of quality of life ( Table 2 ). The average assessment of general quality of life among the respondents displaying a high level of physical activity was 3.8 ± 0.5 points, while the results among students achieving moderate and low levels of physical activity were 3.6 ± 0.5 and 3.6 ± 0.6 points, respectively. On the other hand, the investigation revealed statistically significant differences (p < 0.05) in the respondents' assessment of their health condition depending on the presented level of physical activity. Namely, senior citizens characterized by a high level of physical activity (3.6 ± 0.7) assessed their health condition better than respondents reporting a moderate level of physical activity (3.2 ± 0.8).
The analysis of mean values for respective WHOQOL domains, related to the levels of physical activity of respondents, revealed significant differences within the sample (Table 2 ). Respondents with a high level of physical activity scored higher (p < 0.05) in the psychological domain of the quality of life (14.5 ± 1.6) than students with moderate (13.4 ± 1.8) and low levels of physical activity (13.0 ± 1.6). Similarly, higher quality of life (p < 0.05) among the highly active respondents (14.9 ± 2.5), compared to the ones displaying a low level of physical activity, was also observed in the social domain. In the remaining two domains (physical and environmental), the quality of life was not correlated with levels of physical activity.
DISCUSSION
The influence of physical activity of senior citizens on their fitness and the phenomenon of so-called "successful ageing" are of great importance to their physical and psychological health.
Research conducted in different countries shows that physical activity could improve the quality of life in older adults (26) (27) (28) .
Despite the unquestionable benefits of physical exercise, Ferreira et al. (29) found that 87.2% of their respondents above 65 years of age did not undertake any physical activity in their free time, while 4.2% exercised less than 5 times a week, for less than 30 minutes. Nevertheless, it is worth noting that almost half of the respondents (49.6%) were people aged 70-79, and 20.9% were aged above 80 years. On the other hand, Brown et al. (30) (33) .
Sex-related analysis revealed that for both Polish (presented in the study, 62.4%) and Vietnamese seniors (70.3%), pro-health recommendations concerning physical activity were followed more often by women (34) . Men less frequently achieved high and moderate levels of physical activity (Poles 54.5%, Vietnamese 56.9%). These findings are not confirmed by Brown et al. On the whole, international research proves that even relatively regular physical activity (moderate or vigorous physical activity) undertaken in the third age can have a positive influence on life satisfaction (30) . Soyuer and Şenol (35) stated that old people (aged 65 and more) living in rest homes in Turkey showed that lower physical activity levels were connected with higher fatigue in older population. Nevertheless, scientists also point to the fact that the type of undertaken physical activity (at work, at home, or physical activity for transportation) can be of great importance in this respect. For example, it has been proven that there is a positive correlation only between physical activity for transportation and the general perception of quality of life (36) . On the other hand, physical activity connected with transportation is inversely correlated with physical functioning of the HR-QOL domains whereas leisure-time physical activity was positively related to mental health of the HR-QOL domains (23) . Research results indicate that also low and medium-high levels of walking for transportation was negatively correlated with mental and physical domains of the HR-QOL domains, but physical activity undertaken in leisure-time, in turn, has a positive influence on the perception of both domains (37) . Moreover, Vuillemin et al. (38) claim that in case of physical activity undertaken in leisure time, the sense of quality of life (in all HR-QOL domains) is related to the intensity of physical activity. This means that all domains in SF-36 HRQOL and general health are assessed as better by seniors who exercise intensely.
In the cited studies (23, 36, 37) , levels of physical activity were assessed using a full version of IPAQ, while a short version was applied in this study. Nevertheless, Polish research results also confirm a positive correlation between the level of physical activity and health condition as perceived by respondents. The present study shows that highly active students of the University of the Third Age assessed their state of health better than respondents characterized by moderate level of physical activity. In turn, Omorou et al. (39) observed that the quality of life of males and females undertaking high and moderate physical activities is positively correlated with the better quality of life in the physical domain. Our results do not confirm such observations, because there were no statistically significant differences in the physical domains between seniors with high, moderate and low physical activity level. Omorou et al. (39) also observed correlations in psychological health but only in men undertaking high and moderate physical activity. In turn, we found differences in psychological domains between seniors with high, moderate and low physical activity level. Overall, Omorou et al. (39) noticed correlations in the domain of social relationships only in men with high physical activity, whereas our study showed that highly active seniors assessed better social domains than seniors with low level of physical activity. What is more, Pucci et al. (40) analysing correlations between the quality of life and physical activity undertaken in leisure time observed that walking for leisure was positively associated with psychological, physical and environment domains among women and only with environment and social domains among men.
The main limitation of this study is the small number of participants. Moreover, in our research, we analysed men and women together. The analysis could not be carried separately as the group of men consisted of a smaller number of participants.
Despite the use of different research methods, many results confirm that the level of physical activity recommended by WHO has a positive influence on the perceived quality of life. Possible differences are visible mostly in the assessment of different domains of life in relation to the presented levels of physical activity. The present study, using WHOQOL-BREF and a short version of IPAQ showed that highly active students of the University of the Third Age declare more often high quality of life in the psychological and social domains than other respondents.
On the basis of the above findings, it seems significant that strategies promoting the increase of physical activity among elderly people should emphasize its positive connection not only to better heath condition but also to improved quality of life.
